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Research progress on chemical constituents and

pharmacological activities of Ilex cornuta
SONG Yu!, JI Li-lian', LIU Yan-li**, WANG Tao-yun'*
1School of Chemistry and Life Sciences, Suzhou University of Science and Technology, Suzhou 215009, China;
2College of Pharmaceutical Sciences, Soochow University, Suzhou 215127, China
Abstract: llex cornuta is an evergreen shrub or dungarung of genus /l/ex in Aquifoliaceae family. It is one of the
traditional Chinese medicines in China. The leaves of /. cornuta are often used as the source of “Kudingcha” by Yao
ethnic group. The chemical constituents of /. cornuta are the basis of its pharmacological activity. It mainly includes
triterpenoidal saponins, flavonoids, polyphenols, alkaloids and volatile oils. A total of 278 monomer components
have been identified in the past ten years. Modern pharmacological studies have shown that /. cornuta has
antioxidant, antibacterial, anti-inflammatory, anti-tumor activities, and so on. This research summarized the reports
on the chemical constituents, extraction and detection methods, pharmacological activities and mechanisms of
action of I cornuta at home and abroad in the past ten years. Drawbacks of current researches and development
directions were also discussed, aiming to provide reference for further research and application of /. cornuta.
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Triterpenoid
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Ilexcornutoside A

Ilexcornutoside B

Ilexcornutoside C

Ilexcornutoside D

Ilexcornutoside E

Ilexcornutoside F

Pomolic acid 28-O-f-D-glucopyranoside

ok B 11 Ziyuglycosides 11
3p-O-[a-L-Arabinopyranosyl-(1—2)-5-D-glucuronopyranosyl]-19a-
hydroxyurs-12-en-28-oic acid 28-O-f-D-glucopyranosyl ester
Ilexpublesnin Q

5 R Uvaol

315 5B Lupeol

RERER Ursolic acid

HiE 2 AT Texside IT

ok 24 1 Ziyuglycosides I

I KRR -28-0-B-D- ] % BT Potentic acid-28-0--D-glucoside

KA 4FH Pedunculoside

30-% P i & BE 30-Oxolupeol
2a,3p-Dihydroxy-11a,12a-epoxy-24-nor-urs-4(23),20(30)-dien-28,13 -
olide

28-0-f-D-Glucopyranosyl-19a-hydroxy-urs-12-en-28-oic acid 34-O-
{6'-O-n-butyl-[a-L-arabinopyranosyl-(1—2)-$-D-glucuronopyranosyl]} -
19a-hydroxyurs-12-en-28-oic acid 28-O-f-D-glucopyranosyl ester
3p-O-[f-D-Glucopyranosyl-(1—2)-a-L-arabinopyranosyl]-19a-hydroxy-
olean-12-en-28-oic acid

Ulmoidol

[lelatifol
34-O-[a-L-Arabinopyranosyl-(1—2)-4-D-glucuronopyranosyl]-19a-
hydroxyurs-12-en-28-oic acid 28-O-f4-D-glucopyranosyl ester
Latifoloside L

3'-O-Acetyl-akebia saponin D
3p-O-[f-D-Glucopyranosyl-(1—2)-a-L-arabinopyranosyl]-19a-hydroxy-
olean-12-en-28-oic acid 28-0-f-D-glucopyranosyl ester

Asperosaponin A

1-O-(E)-Cafteoyl-f-D-glucopyranose

1903 3 - 5 5 2 -28-0-p-D- L W5 4] %] 5 T 28-0-p-D-Glucopyranosyl
pomolic acid

P ARTER Pomolic acid

23- & k- W B RR -3-O-a-L- Wt W BT R A0 OB H 38-O-0-L-

Arabinopyranosyl rotundic acid
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190-F2F -5 SRR -3 8- O-0c- L- P WA 5] 432 A1 4 & -28-O-8-D- L I 4 6
# 3p-[a-L-Arabinopyranosyl)oxy]-19a-hydroxyolean-12-en-28-oic acid
28-f-D-glucopyranosyl ester

23-¥23E-2P B & % Lup-20(29)-en-34,23-diol

YIS BHFIV a IE T 1§ Chikusetsusaponin IV a butyl ester

FAH SRR -38-0-p-D- ML 58] %] HE I 2 B 8 Oleanolic acid-3-0-(6'-O-
methyl)-4-D-glucuronopyranoside

FrIB R IR -3 -O-[a-L- WL M o] 3711 9 25 (1—2)]-3-D-PEL T ) 2] I TR
liE ¥ 3-O-[(a-L-Arabinopyranosyl)-(1—2)]-8-D-glucuronopyranosyl-(6'-
O-methyl-ester)-olean-12-ene-28-olic acid

EZ W EER Siaresinolic acid

F IR Oleanolic acid

3,23-Dihydroxy-200(H)-urs-12-en-28-oic acid
36,190,23-Trihydroxy-20a(H)-urs-12-en-28-oic acid 3p-0-a-L-
arabinopyranoside

3$,19a-Dihydroxy-20a-urs-12-en-28-oic acid

3f,19a-Dihydroxy-20a-urs12-en-28-oic acid 3p-0-0-L-
arabinopyranoside
Oleanolic acid 3p-0-a-L-arabinopyranosyl-(1—2)-4-D-

glucuronopyranoside-6-O-butyl ester

Gouguside 1

Gouguside 7

Oleanolic acid 3p-0-[a-L-arabinopyranosyl-(1—2)-3-D-
glucuronopyranoside-6-O-butyl ester]-28-0-f-D-glucopyranoside
19a-Hydroxy oleanolic acid 34-O-f-D-glucuronopyranoside-6-O-methyl
ester

19a-Hydroxy urs-12-en-28-oic acid 3f-O-a-L-arabinopyranosyl-(1—2)-
f-D-glucuronopyranoside-6-O-methyl ester

Oleanolic acid 34-O-f-D-glucuronopyranoside-6-O-methyl ester

19a, 23-Dihydroxy urs-12-en-28-oic acid 34-0O-a-L-arabinopyranoside
19a-Hydroxyurs-12-en-28-oic acid 34-O-f-D-glucuronopyranoside
19a-Hydroxyurs-12-en-28-oic acid 3f-0-f-D-glucuronopyranoside-6-O-
ethyl ester

19a-Hydroxyurs-12-en-28-oic acid 3f-O-a-L-arabinopyranosyl-(1—2)-
[-D-glucuronopyranoside
3-O-[a-L-Arabinopyranosyl-(1—2)-4-D-glucuronopyranosyl]-19a-
hydroxyurs-12-en-28oic acid 28-0-f-D-glucopyranosyl ester
3p-O-[a-L-Arabinopyranosyl-(1—2)-4-D-glucuronopyranoside-6-O-
methyl ester]-19a-hydroxyurs-12-en-28-oic acid 28-0-p-D-
glucopyranosyl ester

19a-Hydroxyurs-12-en-28-oic acid 28-0-f-D-glucopyranosyl ester
19a-Hydroxyurs-12-en-28-oic acid 3f-0-f-D-glucuronopyranoside-6-O-
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methyl ester

3p-O-p-D-Glucopyranosyl-19a-hydroxyurs-12-en-28-oic acid 28-0O-f-D-
glucopyranosyl ester

3p-0-a-D-Xylopyranosyl-(1—3)-a-L-2-O-
acetylarabinopyranosyl(1—2)-f-D-glucopyranosyl-23-hydroxyl-20a(H)-
urs-12-en-28-oic acid 28-0-f-D-glucopyranosyl ester
3p-0-a-D-Xylopyranosly-(1—3)-a-L-2-O-acetylarabinopyranosyl-
(1—-2)-p-dglucopyranosyl-19a,23-dihydroxyl-20a(H)-urs-12-en-28-oic
acid 28-0-f-D-glucopyranosyl ester

23-¥2 3L (9 HEBZ 23-Hydroxy betulinic

Lup-20(29)-en-28-o0l-35-caffeate
2a,3-Dihydroxy-24-nor-urs-(23),11-dien-28,13$-olide
3-O-trans-Caffeoyl betulinic acid

a— B HEEE a-Amyrin

Ursane-12,19-diene-28-oic  acid 3f-O-f-D-glucuronopyranoside-6-O-
methyl ester

3a,23a-Dihydroxy-olean ~ 9(11),12-diene-28-0oic  acid  28-O-4-D-
glucopyranosyl ester
3-0--D-Glucopyranosyl-(1—4)-a-L-arabinopyranosyl-hederagenin  28-
O-f-D-glucopyranosyl-(1—6)-4-D-glucopyranosyl ester
3p-O-p-D-Glucopyranosyl-(1—2)-a-L-arabino-pyranosyl-19a-hydroxy-
20a[H]-urs-12-en-28-oic acid 28-0-4-D-glucopyranosyl ester
3/,190,23-Trihydroxy-20(S)-urs-12-en-28-oic acid 3p-0-0-L-
arabinopyranoside

Cornutaside A
3-0-0-L-2'-Acetoxyl-arabinopyranosyl-34,19a-dihydroxy-20(S)-urs-12-
en-28-oic acid 28-0-4-D-glucopyranoside
(3,125)-3-0-a-L-Arabinopyranosyl-12,19-dihydroxy-18,19-secours-
13(18)-ene-28,21-lactone
(38,12p)-3-[f-D-Glucopyranosyl-(1—2)-a-L-arabinopyranosyl]-12-
hydroxy-19-o0x0-18,19-secours-13(18)-en-28,21-lactone

Mateside

Brevicuspisaponin 3

Bifinoside A

3p-Hydroxy-24-nor-urs-4(23),12-dien-28-oic acid
20-Epi-urs-12,18-dien-28-oic acid 34-O-a-L-arabinopyranoside
20-Epi-urs-12,18-dien-28-oic acid 20-0-acetyl-3p-0-a-L-
arabinopyranoside

20-Epi-urs-12,18-dien-28-oic acid 3f-O-$-D-glucuronopyranoside-6-O-
methyl ester

3$,23-Dihydroxy-20-epi-urs-12,18-dien-28-oic acid
23-Hydroxy-20-epi-urs-12,18-dien-28-oic acid 3p-0-0-L-

arabinopyranoside
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23-Hydroxy-20-epi-urs-12,18-dien-28-oic acid 34-O-f-D-glucuronic acid

23-Hydroxy-20-epi-urs-12,18-dien-28-oic acid 34-O-f-D-glucuronopyr-

anoside-6-O-methyl ester

3p-Hydroxy-20a(H)-urs-12,18-dien-28-oic acid
3p-0-a-L-Arabinopyranosyl-20a(H)-urs-12,18-dien-28-oic acid 28-O-f-

D-glucopyranoside

23-Hydroxyurs-12,18-dien-28-oic acid 35-0-a-L-arabinopyranoside
23-Hydroxyurs-12,18-dien-28-oic acid 3-O-f-D-glucuronopyranoside-

6-O-methyl ester

Urs-12,18-dien-28-oic acid 3f-O-f-D-glucuronopyranoside-6-O-methyl

ester

3p-Hydroxy-urs-2,18-dien-28-oic acid (Randialic acid B)

24p-Hydroxylupenone
3f-Hydroxy-lup-20(29)-en-24-al
28-Formyloxy—3/-hydroxy-urs-12-ene
28-Formyloxy-3p-acetoxy-urs-12-ene
B8P PR FE S Lupeol acetate

Lupenyl formate

3-O-Acetylbetulin
Lup-20(29)-en-3,24-diol
3p-Hydroxy-lup-20(29)-en-30-al
3p-Hydroxy-20-o0xo0-30-norlupane
Betulone

o- T P B EEAF A BRI o- Amyrin palmitate
BB R F WK TG B-Amyrin palmitate
a- LR FE W NEEENE a-Amyrin acetate
11-Oxo0-a-amyrin palmitate
11-Oxo0-$-amyrin palmitate

a- 75 EAHEE 11-Oxo0-0-amyrin
B-F W HEEREE 11-Oxo-B-amyrin
3/,28-Dihydroxy-ole-12-ene
3/,28-Dihydroxy-urs-12-ene
3f-Acetoxy-28-hydroxy-ole-2-ene
3p-Acetoxy-28-hydroxy-urs-12-ene
3p-Acetoxy-13(28)-epoxy-ole-11-ene
3p-Hydroxy-13(28)-epoxy-urs-11-ene
3p-Hydroxy-11a-methoxy-urs-12-ene
28-Nor-urs-12-ene-34,17-diol
17p-Formyloxy-28-nor-urs-12-en-34-ol
Mt M2 FK-3-71 % B Quercetin 3-glucoside
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Flavonoids

EQLEN
Polyphenols

AWK
Alkaloids

R

Volatile oils
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Wit J7 2% -3-O-B-D- Mt R A Bl (1—2)-B-D- Mk 1 76 %5 5 1 Quercetin 3-O-

sambubioside

Quercetin 3f-O-xylopyranosyl-(1—2)-O-f-xylopyranoside
Kaempferol 3-O-f-D-xylopyranosyl(1—2)-f-D-glucopyranoside
7] Rutinum

3% F Wogonoside

5,2- % -6, 7,8 3- Y F & k3 M 5,2-Dihydroxy-6,7,8,3'-

tetramethoxyflavone

Menisdaurin

Hit 2 2 Quercetin

Quercetin 3-0O-f-D-glucopyranosyl-(1—2)-a-L-arabinopyranoside
422k Hyperin
Kaempferol-3-0-$-D-glucopyranosyl-(1—2)-a-L-arabinopyranoside
F 2% % Isorhamnetin

B 2% 3R -3-0--D- ML I i 6 i 7
Isorharmetin-3-O-f-D-glucopyranoside

3-F4EFE K G AT 3'-Methoxydaidzin

H|T4 1t & Formononetin

111 2% Kaempferol

Mt B R -3-JEH

Quercetin 3-0O-f-D-glucopyranosyl-(1—6)-4-D-glucopyranoside

[=A
7
[=A
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Isorharmetin-3-O-f-D-galactopyranoside

Isorhamnetin 3-O-f-D-glucopyranosyl-(1—6)-f-D-glucopyranoside
T & Syringaldehyde

B %1 Schaftoside

W& R Ll Ethyl gallate

— A JF 7% Dihydrosyringenin
AM/NBETR Oxyberberine

/NEETH, Berberine
¥ 2 Palmatine
ZiHRA Jatrorrhizine
1E-+-t %t Heptadecane

(2)-8-F FE-2-2%)7 (Z)-8-Methyl-2-Decene
(E)-3-"1 VYT (E)-3-Tetradecene

3,7- - FJE-1-3F 4% 3,7-Dimethyl-1-octene
1-+ VYRR SF 1-Tetradecene
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4-H 2~ 1-+—Wr) 4-Methyl-1-undecene
1-+F)% 1-Pentadecene

1-+-L% /) 1-Heptadecene

NENREL DA Pseudoionone

a-% 5l o-lonone

7 3£ A B Dihydropseudoionone
B-% 2354 B-lonone epoxide

i Hexahydrofarnesyl acetone
2,6,11-=F i+ 4% 2,6,11-Trimethyldodecane
4-F %+ F k¢ 4-Methyl pentadecane
G H Pristane

2,6,10-= FE:+ Ti)5% 2,6,10-Trimethylpentadecane
1E+DU%E Tetradecane

1E+4)\#% Octadecane

1E+ /L%t Nonadecane

1E-+F.%% Pentadecane

1E+75%¢ Hexadecane

%t Phytane

(E)-2-T/fil% (E)-2-Nonenal

1E %% Decanal

T-f% Nonanal

L% Hexanal

¥ Octanal

T-i? Nonanoic acid

“ 2Rk R Dihydroactinidiolide
412K — ik — 5% T I Diisobutyl phthalate
77 1% Linalool

FAAH Cedrol

-+ — %t Docosane

-+ VY4t Tetracosane

- FJ5t Pentacosane

7+ 75%t Hexacosane

- 4% Heptacosane

a-1%JBJfi a-Farnesene

1E — ¢ Eicosane

1E —+JL¥%% Nonacosane

1E =% Triacontane

A5 e % (+)-Dipentene

1-+ )\ 1-Octadecene
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(E)-5-—+4 (E)-5-Dodecene
1-+ )Lk 1-Nonadecene
iE-9-—~+ =i cis-9-Tricene
Z47\H%i Cerotene

(-)-p-15 7 (-)-p-Elemene

1,2-7% T} Catechol

[] 2 — %y Resorcinol

2,6- T X B 2K Butylated hydroxytoluene
JEAAREE Manoyl oxide

INEE cis-3-Hexen-1-ol

3-C. M- 1-B% trans-3-Hexen-1-ol
JI5i-2- M5 -1-B% cis-2-Hexene-1-ol
2-2,3£-1-C\f 2-Ethyl-1-hexanol
HHEREEE B-Amyrin

¥ EE Cineole

B-1% i B-Eudesmol

I Ui Cyclohexanone

P 7 Lupenone

7 F % Benzaldehyde

J5E-9-+ )\ B M % Z-9-Octadecenal
2% Naphthalene

2,3,4,4a,5,6-Hexahydro-1,4a-dimethyl-7-(1-methylethyl)-naphthalene

1,6-Dimethyl-4-(1-methylethyl)-naphthalene
WNHERE Caffeine

TH A U5 5§ i Taraxasterol

KA FK E Vitamin B

25 Phytol

A% )% Squalene

1-43 774 1-Caryophyllene

ST Caryophyllene oxide
FFERTE % Erucylamide

7KAH TR FF G Methyl salicylate

JIii- CLER-3- CUM IS cis-3-Hexenyl caproate
ERAEER 2,18 Ethyl palmitate

PR 2.1 Ethyl linoleate

VIR 2.8 Ethyl oleate

g I5 /2 LI Ethyl stearate

FRAEER FF S Methyl palmitate

W& EE (18,25,4R)-(-)-a,a-Dimethyl-1-vinyl-o-menth-8-ene-4-methanol
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Sterols

%25 Ethers

5% Esters

ESLESS
Phenylpropa

-noids

ENIEEES

Lignans

PRk
Quinones
AR

Organic

b

232
233
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235
236
237
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240
241
242
243
244
245
246
247
248
249
250
251
252

253
254
255
256
257

258

259

260
261

262
263

264

1IECFE 1-Hexanol

a-FATH % Terpilene

-l i & y-Terpinene

6-Methyl-tridecane

3-3FE (BE#EEE) 1-Octen-3-ol (Mushroom alcohol)
cis-p-Terpineol

2K Z,JF% Phenylethyl alcohol

(-)-4-1h il % 1-4-Terpineol

a-FATMEE a-Terpineol
(£)-2,6-Dimethyl-2,7-octadiene-1,6-diol
2,6-Dimethyl-2,7-octadiene-1,6-diol

X F A FE 4% 2% 4-Methoxyphenethyl alcohol
% Je ¥ Farnesyl alcohol

SREIEF 2.1 2-Aminoacetophenone

Lilac aldehyde A

Lilac aldehyde B

cis-Linalol oxide

AL 52 EE Linalool oxide

2,6- 1 %:-1,4-28 1 m-Xylohydroquinone
4Rk — H R — T g Dibutyl phthalate

#i% NTF Daucosterol

B-1 8§ I B-Sitosterol

3-0-4-D-Xyl-f-sitosterol
[-Sitosterol-3-0-6'-palmitoyl-f-D-glucopyranoside
K & ¥ Physcion

-2 H - 13 2 -11-14-135(28)- W i 3B-Hydroxy-usso-11-en-135(28)-

lactone

£} JR R Chlorogenic acid

25 )5 R Cryptochlorogenic acid
&R R B 3,4-Dicaffeoylquinic acid

LEBEFF JT Arctigenin

AJF Z Lignin

2,6- - F% FE-1,4-2K % 2,6-Dimethoxy-1,4-benzoquinone

T %M Syringic acid

T EEEEEEEEEEEEEEE
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acids

HoAh2E
Other kinds

265
266
267
268
269
270
271

272

273

274
275

276
277

278

12,13,15-Trihydroxyl octadecenoic acid
WIHERR Caffeic acid

X2 K H R p-Hydroxybenzoic acid
Ji JLZEER Protocatechuic acid

FHR Vanillic acid
3,4,5-=WmEREZE TR 3,4,5-Tricaffeoylquinic acid
4,5-0- — o i Tt K 2

ester

3,4-O- — Wi W Bk 22 25 52 IR H lig 3,4-Di-O-caffeoylquinic acid methyl

TR g 4,5-Di-O-caffeoylquinic acid methyl

ester

3,5-0- Wi nfk 5t % 25 5 B2 WP B 3,5-Di-O-caffeoylquinic acid methyl
ester

3,4,5- = WmHEREZE 7R H g 3,4,5-Tri-O-caffeoylquinic acid methyl ester
(2R,38,4S5)-4-(4-Hydroxy-3-methoxybenzyl)-2-(5-hydroxy-3-
methoxyphenyl)-3-hydroxymethyl-tetrahydrofuran-3-ol

1-O-Vanillic acid-6-(3",5"-dimethoxygallate)-S-D-glucopyranoside
(+)-(78,85)-3,5-Dimethoxy-4-hydroxyphenylpropanetriol-8-O-f-D-
glucopyranoside

YEE T Lithospermoside

R
i

z =

s e B

e

=

e

16
16
24
24
24
25
25

25

25

25

25
25

32

40 67

B 1 EE=WRETFRUGWEN

Fig. 1 Structures of main triterpenoids and saponins
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Fig. 2 Structures of main flavonoids
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Fig. 3 Structures of main polyphenols
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Fig.4 Structures of main alkaloids compounds
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221 231

B 5 TEERMBIEMEN
Fig. 5 Structures of main volatile oil compounds
2 IREVS RIS %

SEOPUA MR, ME B =R R B LR AE R ISR T Gt TS sy
S 88%, I HIX =K CHGE W] BAT &R AED eI, MR i EE R . AR
P s, =i B R AEY BAYRE . MRS R R, SRR AL S AT DABT AL DA
I A A o S B T R e TR M R4 S ORI ST AR, 2 TR AT AR A LA B4R
. PUEBESEENE, BAh, FERMPTRIH IR B AR TR, CABUIR 25
RILGE T G SRIEED . [IRS, CARYIEE, Jb A BRI, R — R e 4
PR ELATRREE IR IR 24, AR HE I il 1R B B PR 3 IAT 3 PRS2 BB ST 1)) V2 KT
BRI, O 73R mX =R A, DU HEM ) T 48 32 BER R o) BEAF O A N, BT
BATAWARZR TR A AR IS 450 7772
2.1 ZTEEFLER PRI Z RGN E

RE LIRS M R I h — R E I =W A, BORIEREDUMIE . BUR S E IR
NRFEHLER, HRNGIHT T — RIFIR. Lin SBRA#IG A CO, k2% (SFE-
COy) , fE27.1 MPa. 50 °C. 0.09 mL/min ¥ 7% & 26 A4 T A HLAF B4 B - b (1 8 LR,
HARRN 0211%, ZI7ERI/D RERIR I, SRMTHL T 2 PR R R AR WA, HIR
RIRT R A i R SRR & b RAERUR M TR . AR A%, "RV G TS
S 1 7 AR R M I, B OR AR SRR E A T AR PR R b . Li ZECOUR LA 16 15 =
75% 8, 1E 50 °CF A HEEL 15 min, 58 =i 1E 3.61% /47, (EMIKIFFLH,

W E R R S A RO S &, BIR ORI & 1B M S = #5754 Zhao 5507
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SR FH R 7 st By R AR H 5 4 9 17 1 77 925 Box-Benhnken HH /0y 2 203056 BEHH LA M B2
T T Z, K CYPEEUN ] 180 s+ $2HXINZE N 100 W HRHE 30 mL & 1 g LA
I EL 80%It, MiE B BF IS RATIL 3.739 3%, BAKE, Mg ERFNARER T
=R, AR TR A SRR, I R AR AR LS S BRI R T A A
WA FIREUHSS & o FEARRHIF T, W LUR RS -G - WL RSB 45 5, IR ARIR
W2, DARECE SR,

MR H RS EENET T, s BRI EERMERETRE, %
JNERA BN, RORKY . RIFERRENR A, (HEXEW ST 105 BRI A AR,
bR, BFAE AT BT e i iR . Wang S5BSIR FH Sa ik HoR ROAHBAR €1
7% (RP-HPLC) R ILA i F RS 4R LY o () RE SRR TE 55~550 pg/mL i Bl 9 AT R I 4R oK
Fo =8, Wang %I g7 HPLC [A] I € it i KAE 435 H . 27-p-coumaroyloxy
ursolic acid. 3p-hydroxyurs-11-en-28,13p-olide 1% & B (1) € B M 77i, 45 SRR IIX 4 Fp =
TS 73 B AE 54.4~1 740 47.2~7552. 45.2~867.84. 31.2~998.4 pg/mL U Bl P 5 L5 4
MR R, CIERARRA S EAES . RS, FESAED., S EMm e, |
FEEVEREIBLZE, BUAE R A 5 AR 2R B @ R I M TR RO, il S
JRIECF S, X SERMR T OAAE RN i TR RE R A BIE, 5
ANGREEIT —FRiE. Pk, AT MmN . 2% AARIE @ A T SE i SR R
T A T v — ik . Zhou Z5MOLE 548 nm Kb 45 B My B H- A A B 1] 03 5 R
Y=0.018X+0.096 1 (R?=0.999 1) , Jyff & B IR HIIT A A HIFI 2544 B VA4 i 1 SEae ik a -
22 BERMEM AR E RGN A

FER R NPT e P T80 LUK IR AR, A RME . TR RIS 7 142
MRk, J& B IR DT A A R VE I YT . Wei 55 7V LLTH 2 6] A RS BB R (HSS-
SPME) HEBUMIHE HIRE R M By, %t 32 MESH, BRI 91.3%, {2y B8N
A (19.64%) o Wang S8\ SFE-CO, S B MY & HHE R 58 T 47 AN s, s
11 82.32%, Hrb A R A L I, R E MAK 2R AR R SR HE R T rh %
T ASAES, HEER 78.91%, & & MA S Np-FEE . kAT DUR B, B sEI0
JEORHE] gt i, SR B AN ) R 5 VSR AR U R, A B KA A ), % 131 224k
EYHBHEA—RE, I R = SRET I R 855 8 A AN 7] 5 S5UAN ) SRR AR IE 1)
BB AR R ZE 5o Wei S5 RO RE IR A5 40 B A6 I R 4y, R T HS-SPME (R
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JSH G- R R, SRS e 38 AN, b R 78.0%,  Hb b 3 B ARy e
(16.5%) o HHT, #EHE R M7 2 E bR M, IF HiE A TR B, 18 )5 e
FEH AT V0 TE B PR I ORI, Bl AR 2R RS ATIRAL, IS R AR
W%,

2.3 BRI SR T Z RGN 5 5%

HEFESRBGEM SRR IR EA A &, 2 H AT SRR SRR I B 55, R R A 18
fEPIE R =, AR, H AT ZE— B T R T A SR ISR, LB B B ARk
Ko Li R Ly (3%) IEAC BT 204 B b 5 8 B R R SR B AT SRR 43 5
90%- WEIE 10mL : 1g, $ZHUEE] 50 min, FEFFEEL 2 K, EICSF N IREFTAS B 5l 15
N 0.183%. Fish, LiSEERICRIA 12 581 75% L%, HAE R 60 min, R
PR3 MBS N 1.083%, UL T LU I, $05 BRI R GE K8 8 i a] fE 535 31
R SRS R SRR A9, AEARORHE T R AT H A SR AT — 2, iR b AR
Thae, MRS, Shoh, BFITN FOL FTERZR M B R AR AT B AL (¥ 6 B & =, 0 R T
B

B 7RSSR IR L2, BN GO B TR i R TR U R R
T AN AT S ENE, Wt R RIEARIERSE, B Al s SR A& =
EEER MR Cis i, LiZWERA Cisht (4.6 mm>250 mm, 5 pm) 145 #0 5 A [F] 38
P S TP B R R MEVE BN 0.34~3.4 pg (R2=0.999 9) , Nie %X ] T Phenomenex Cis
(4.6 mmx250 mm, 5 pm) FES7H)E Mo R PSR AE R I E Tk, KILILAE 2.96~118.4
ng/mL Y B Y 2RI SC R R AT . DA RBF U @37 LA RS W 2R Ak A5 0 3 B b A 40 O M- o 4
HIVEAERRIER, (AERERNZ, EEENErdftd, oaE ZRE R IE
SRR — B, WD SRR
3 HIBEN

H B R AR S AL IR I h B R SR AN, 2R GRS TR T T A SR & Fh
HEME, =RER R AR TR R BUMR . BURESSER, TS & AT DA A S,
1M 2 Wy RPN RAE DU  Pue PUARIFERTHURE 3w 45 07 TR $8 8 R SE ). iR, W&
WA E MM EARINRANRR, CRIHEBAHRE. bk, el F0F. Bmmis. 5t
FERE O ORA . BB 2 RGO ORI PR b (¥ B9 5 R 4 JE il
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3.1 InEfER

PUBRA I — AN B LG TEVE, W TR W BRI A T A I AR A A
Fo HETHFTORI, WEA | mg/mL MM &AL O, 2. 192 FHEYN &8 4
BRUA A5 2 SR B AR FF B 3 1 R £ 400 R P LA Y R 2
TGRS () 10 1 P LA VS R 7~21 mm®), L T /N LU R B T SR E A 4
T RSO A e T A ZE A SR . T PE AR R LB A ORI BTN R R R
4 10 mg/mL FM & 25 F IR YD, BLmZ 4R Oy Ay DA s KRR 18 . 5 SRR JELTA T
SERRCLORTE ARG DA SN AR T A, TR KRR RGP T 1 )
£ 100%, EENHRE AN 4.616 mg/mLH7,  fH k] LR B A 25 SR B S M B
SRZUHEIE T o ARTT, AT — SeRH TR I o A A S R BRI . R
G5 BT BR R4 A1 P R B 50 A A 81, AT B AN IR (R S50 2% o BRAE V. A
WEVEHEA G, HEKREH S S

BB ATMALS R YT T M SR IO B AL, F Bk B 5 M R EUIFE 35 °C
FALERE IR 24 hJa, I S LT R DAL % B 1 0 B 0 A0 L B R G R, RS AR BE
LR S RSN, AL, R P R B IR R ELCE AR DY, BRI, R SR ER ) K 40
1 FH AT B R T O 52 X 8 4 e B S A R B A R Y AT A 2R e, b i 9
VAN B AL ) o A, BT S T AR AR K BT R, R A R EAMIAET, TR B AOCR
(0T gk, R BRI AN B 1F F ) R 5L WY R R T A I P AR ERAR A G, et
0T p AL ATP Wi F 35 PR S UAN OB S BERR 1 4 S O BEmE (CH &) W-o-BE IR I 8 ) s e
225 HET, TS SREY I BB A FOEAE BRI B, TEJR SRR T, MR
AT DU I E ARG 2 AIRIE . RN IR SRR S e SR T okt — B IR S AN L
H,
32 RIER

Fd Dok, AR NS ORAEE R HE 7 R . O T & RGBS [, HEA)
KPR R ENE LR . REE NN TR B UERE, B ZRMAEEE, Hh
A PURETES . FE ABT R R VR A O = A B RSy, A 2R R RE SRR
B 2% A S22 40 I 22 05 310 /0 R4 . RAW 264.7 () NO A= U7, A pT i, B
WA ML R INOS S AE S 5 15 5 FIE M SR — S A AR, KIET 5S4 INOS ) NO A
HERIEER, PAK NO &3 K2R aERY, bk a 2 4k & ¥ R & 1) NO 1)

8~26 mm, =%
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Az B B AT IR B 2 PR ROR, AR B AR AT AR A RN RSk IR 2 — o 2 F M & it
ORI (ILE) Tiab#EEWRANMERS, WS — ARG A S HE-2 1FREFEL,
M-S E NO T #I IR E E2 (PGE2) /b, e R 40 7 A 4n i /v -6 (IL-6) A4
M Z-1p (IL-1B) B0 T B, I B4R AME 55 HME (BRKD BERR ALt A fr 3R]
(Bl 6) o Li%EE5 B aifhth & i 90% L BEFEHUY), KB H ] isobonein. bonducellin .
cassipourol 7] DAAN[RI 2 s i/ B8 NO B s, M EAFUEBER KI1EM . X#EY] ILE
BAPREN, BHIUREHRRERZ@ET > NO. PGE2. IL-6 Al IL-1B /™ A 3 # ]
ERK WL RAEAT B, B e A - SR Bt AR D9 Bt KGR0 BRI, I HL 2% 18 3 i B Ut
OMARTTRE, RBUSARER], MECTHIEZE, ME R S A

Mg L2 E FALEIBR 75 — 8 A G . HREAGE-2. R 4E ¥ LK ERK 5
KA REAN, B AT B IHIAZ R kB (nuclear factor kappa-B, NF-«kB) FIFEALE., #]1E
Az DU AR R A = P I 81, S0 % 2 Ak PPAR- v B sRii MRS 50, ARSRBFFL & AT BL L
HEWTHEAT B — PR R

RAW 264.7

B 6 HIE HHLR AL

Fig.6 Anti-inflammatory mechanism of /. cornuta
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33 MEMNIER

M E LA B 2R R NS 2 R E Y, Ak, BERERNRENI
AGE, H AT TR SEEC R R -3 RA R . M R 3-0- AR T R
MR FRERF IR A BB HES . S0t S ST AU R R IR L5 70y R
FRF (DPPH) H HIETERRE, BFFCE R 75 R 1 B CORTRRSE Y (ICR) o1
%R A DPPH H HAEERRIENE, IF B 24 & i SR B RSN 62.24 pg/mL I, 7EBRZFEN
24.22%8, FREME I BA BUEME N, R REPUEE N R B I A M
R SR 2 XM B ) AAR A TSR L, ML ARk, BFIT N ol BB i T #E AT,
Tian ZF O ORI T M08 R 1 2 5 LCFP-3 A BORM BT E 1, Hu S5O I & 48
2 K4 % O DPPH-F1-OH -4 EE 405 0.362 0.488 F1 0.128 mg/mL, X
R RIS BRA VAU RTINS, 2 0 2 M b & RAE LR
) EEVE IR . B T RSN IS, B ARE IS AT TR NSRS . Zhang S51644E 3T
g HRE K BB, R A H KR (ICAE) RE@id 3 i A ik kil (SOD) Figs
O H IR I AR D B KT BN % (MDA KRB ZIAK MBIt ELEe 1, XN
AR SLECY L T I RHT N J: A

H i S B BRIV FILA AN B BT, 308 B0 SRR HE I M B E A ] R 540
HIPUEACEE . AR RS S8 (NF-xB. Nrf2. MAPK fll P13/Akt) . $2&EiERKRE
FE[FfE 1051 HAE Ik iE SR PR BE T SRR FEURAGIE R o AN, MR SR
LI R, YRR AT LS R BRI BRI, E S SR b, B
INZRIE- SRR v e A NL N R S B R I R SR
3.4 FRHER

Wen S5 000 It 2 B ol /)~ B 28 ST 2 P VPRSP FF L A B8 Y, R4 K PR i K SR A
NEREE . SRRIGRAEZ/DRML, A2NRMEPHRCDAREELBE. HARE
R, =WH (TG) &8 LSRR B2 TR, 18 s i 22 5 11 ] e JiR D] A2 At
B K SEEU R T GG i SR 2 R T SRE-2 15, T R AR R DAY B R R O,
MUK AT R 45455, I RE = AR R PR, AR AP IR ) — A g . Eah,
A SCIE SRR B BRI b & AR RSy, A SCIRAR B AR 3 28 sy LA 4t i £ v ik
(98 77, HAEFHLEITT B8 5105 Bel-2 Ml Bax & (IFRIA R, S0H14000 14 56010, AR 5T
AR X B Gy e SR AT A, JETIE TR SR IR K LR 9T 25 LA
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i 71.
3.5 P ¥E M A5 1E A

I 7T 32 A b T B BRI I PR AR IS A, K S w4 e
TREAEKHE T2 (EGFR) BEERIL/KF, 142 EGFR Nif(s 5l gL T, 148 H [ iz )
B PR A B, PR ML AE R B AT, AT 28 B I AR 1 P U2) e Zeng S5 U3VEST 1
JE HIAE K SRR, R BLAR) B I SR T B R SR B [ B . TG & B, I RE R AR I S 25 2
MNP RESEH, Thim SOD k. BIRE R A /K M40 A 4R 4L, X il WA & it
BHA B Ng A e AR . BT, S8 T M SR BV R mUss i g ) 4 P AL 1k
FOLTEATRN . AHETFERW], RIRZGD LIS I3 K /N B EAT 25 B MURES 1, &
1 55 MR 5 K T IR SR DL B B DU LR A R e da B A, o IR S AR, oM =2
RIS A LRIy, AR FEE AT LU A B 2R R ABE TE, 2 — PR R
LR MURE M S, D) R = AT — M 4. R0 2454
3.6 UAEBHER

B DU I ) 32 BEE P R 9 =R AL &, 8 A W T R B B A DR 18,19- —34-
RE Jot 37 A S R A R = b RE e B =5 FE S wmol/L B TTR 2E R R IR DT 43 Ak DG B e Sk R T
(PPAR y) MJZRIE, MTIACEIHUAEHELE ST, Lin 50U 58 & I ICAE 7EAS M /) R 13 &
RIS, RESMEIHARE KA . B ARG & 8480, M PPAR yBL K JIE NG 73 AR &4 Plinl
AR BURTE R DB (HSL) MIE A/K P, i Bl bigde, ICAE W LURIEILFUIE AR .
H RT3 L AL 245 K 22 5 e f i) s SR A e BEACR AR, I 24 3 R A%
ANRISE, ARHR R, WA 224, T ICAE W] DAYE AR HE £ 5 A [R] I 5 2 B A5OR
AR LIS IN A JBALZ VR AT DUR IR IR 2517 R AN R JE R o M A UL ki

S5 U T 4N EaWA K, 700 =2 ethyl-a-D-glucopyranoside «  3,5-dihydroxy-

ray

e

6(hydroxymethyl)oxan-2-one + 4-dehydroxy-N-(4,5-methylenedioxy-2 nitrobenzylidene)tyramine
1 3-[(adamantan-1-ylmethyl)carbamoyl]-4-phenyl-pentanoic acid, 7] A& ML A& 410 1) A% 1 2 B
A RIRAEZ /R (NLR) {55388 U9, [Rtk, -8 FEBC PR R A 32 2R 15 IR
PPAR yA#ll Plinl [)31&. F&MIK HSL B8 FH7K-F LA L&A NLR 5 58 B R SLIL),  1X W] Jy it
B EC N R L F AN T 3 e 1 Bk R, DA L2 AR R AN R
3.7 b MERFIER

MRy I PR AP A I 32 S0E PR 7 =il B R o BIEFT I ICR H ) =il 2



X Ha00 15 5 11 H9e2 O LA AT A% G CRYE A, ATLE 12.5~200 pmol/L ¥ B2 7 [l 4 I 35 11K
H>0, % HOe2 R fJ3/F HIUS), Yan SFOUE 57K RO LBR AR, JF A I ICR AT FEAR-L AL AE
TR O LZE G0 B 27 5O A0 MDA 7K, $0 FLR i SUBE LR I v5 4, 4@ & I SOD
PR KB ICR FE SR ML AT Ry LARAE,  [RItE,  ICR WIAE g — o (6 & il kb 78 57
FI T T390 R P I o Li S 020- 20 T2 ORI ST M1 b _E 38 23 SR R 23 B P4 & V0% Ha 02 15
S HOC2 LA IR 5 B3 E ], B 38,23-dihydroxy-20-epi-urs-12,18-dien-28-oic acid-

3B-hydroxy-urs-2,18-dien-28-oic acid & =i ‘B H K B A O UL MR T E o 2477 ¢ T #
N HaOo 175 5 (100 LA AR5 095 () ERAP AL (RO B 5 32 22 A2 Pl S i AR =i \2HF (TSIC) J@JF
781, AR AR 7 FroR . TSIC MR AR 2 tr 740 1 Ezh2 LI AOIE T, 0 Ha00 5 3
Akt {55 BRI 1 22 2% 21 (pEzh2S21) WML Ezh2 78 TSIC TALEE H /E I ES . LEAk,
Akt {E Ezh2 BRI S ROS I8 1 [ i % 2 5 1 TSIC /v 31 H9c2 4 JH T-ORH

Hoc2 LN
H9¢2 cardiomyocytes

ST
Cytoplasma

I A%

Nucleus

AR 1

Cell ifoptosts

& 7 TSIC %t H20: -5 Lo L0 Mg 4545 B AR 57 L

Fig.7 Protective mechanism of TSIC on H,O;-induced cardiomyocyte injury
3.8 UAIE1ER
BRIV B = R A S R S 7y . Long SEUOIE HY 137 M)A

HUBR AR B ST, X RAZ O RE AL R AR . RERIR . KAEATEH . TEfER
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&, XEGEME RS EEAER T TP53. MAPKI J STAT3 55 2 A8 SRR BIHUMIREIEH, X8
FolmRAL IR B 7RI . ME b A 2R =i g1, mEK. WMk, EWE. Kk
WEY, ZEEE R B PUMRE IR 7T, =5 B RS WXT A549 AR/
fifi e < SK-OV-3 B 5L S5 98 40 i A — 5 B A FH U, SRR SR00, AW 2R B DL K 5 7
KA G WA RO HepG2 N 40 J (39 58, PR T AR Sk RO BIF 8 4 s T DA vh 740
SEBCID B i A S AL
4 GRERE
MIEAE N —Fh 2 RIEY), AW TR 100, B E . /N Mo, BA KM
TP R pobive. JURRE. FFRIMBEMAR. 5 O/ . RN, H8E R HEdl
5 A0 ) T o Bl PR LSOV A AR R . RS M T B . gk Ah, MR R
Pie S A RRRIR. WER. ST EZ MGy, ORI R _EAE S T G 7
AEES, WOARE . S99 K . &5 B R BOSENAE I B A 23R it T REE
ARAMIE IR FCRT LA JUT TR B S, SRIEMIE I3 Mm% . LR E N
AT TT 3 B T T AR RO SR, AR AR B AR . 25 RS AR AR AL HEAT R
F, B HRMIE A 2R . JLIR, RNIRZRE M B 2 BRI PL] . H Aw R 25 2
TEVERLEIOE T R e, I H DUAE A SCRRIE AR WA A B 245 B R R A% 2 L B — PR TG
SRR Z MO IRFE RIS R, X RORBR B 1 Hls R A N . B, ARKREEFEn] BLAE
P A 2 PG AL A E, ARSEER AT T TR AR S, DL WA AL &5
A F RS My B BRI AL, gi— B E AR dE . BUE VP 7R, DURIEI 25 0 i i E AR
EPEM At FI, SR E RIS, WiTEmEER, DR E LRI 3L
TEPE, MM ELERR IR B 20T A A E T TS .
SE R
1 Wang ZW.et al.Optimization of extraction process of polysaccharide from holly leaves by response surface
analysis[J].Anhui Agric Sci Bull(Z2 A i #),2021,27:133-136.
2 Tu Yet al.Research progress on pharmacological effects and development and utilization of triterpenoid
saponins from /lex cornuta[J].North Hortic(1t 77 i £:),2022(11):120-128.
3 Zhang M,et al.Research progress on active components and pharmacological effects of llex cornuta fruit[J].J
Hubei Univ Sci Tech:Med Sci(#idb R} 5 i 4R : R 22 1it),2022,36:265-268.

4 State Administration of Traditional Chinese Medicine.Chinese Materia Medica: Vol 13, Book 5(H A B 2

21



10

11

12

13

14

15

16

17

18

19

13 455 5 #)[M].Shanghai:Shanghai Science Press,1999:149.

Ming-Li SZ.Compendium of Materia Medica(Revised Edition of the Jinling Version)(A~ %44 H : 4% It s A%
Z)[M].Beijing: Ancient Chinese Medical Book Press,1994:894.

Qing-Zhao XM.Supplements to Compendim of Materia Medica( A % 24 H #4 i5t ) Beijing:People's Medical
Publishing House,1983:226.

Tu Y,et al.Cloning and prokaryotic expression analysis of farnesyl pyrophosphate synthase IcFPS2 gene from
Ilex cornuta[J].Chin Tradit Herb Drugs(f1 E%%),2022,53:4813-4821.

Zhou MZ et al.Characterization of components with lipase inhibitory activity in Ilicis Cornutae Folium based
on TLC bioautography MS" method[J].Nat Prod Res Dev(R A F= Wit 7t 5 H %),2023,35:131-138.

Feng HY,et al.Anti-adipogenic 18,19-seco-ursane stereoisomers and oleane-type saponins from llex cornuta
leaves[J].Phytochemistry,2020,175:112363-112371.

Zhou SX,et al.Chemical constituents from leaves of Ilex cornuta[J].Chin Tradit Herb Drugs( * %
#),2012,43:444-447.

Yu SJ,et al.Structural characterization and biological evaluation of chemical constituents from Ilex
cornuta[J].J Asian Nat Prod Res,2020,22:316-328.

Zhou XX,et al.Chemical constituents from the root of Ilex cornuta[J].J] Chin Med Mater( %5
#1),2013,36:233-236.

Wang WL, et al. Two new 20a(H)-ursane-type triterpenoids from /lex cornuta and their cytotoxic activities[J].J
Asian Nat Prod Res,2014,16:175-180.

Liao L,et al.Four new triterpenoidal saponins from /lex cornuta and their cytotoxic activities[J].Phytochem
Lett,2013,6:429-434.

Wang WL,et al.Five new triterpenoidal saponins from the roots of Ilex cornuta and their protective effects
against H,O»-induced cardiomyocytes injury.[J].Fitoterapia,2014,99:40-47.

Zhan HX,et al.Two new ursane-type triterpenoid glycosides from Ilex cornuta[J].Curr Med Sci,2018,38:976-
981.

Dou JT,et al.Anti-inflammatory chemical constituents from the stem of llex cornuta Lindl.et Paxt[J].J Pharm
Pract(Z4 24 52 44 %),2018,36:358-361.

Wang ML, et al.Two new triterpenoid saponins from /lex cornuta[J].J Asian Nat Prod Res,2015,17:908-914.
Lee SY,et al.Triterpene saponins from the aerial parts of Ilex cornuta and their cytotoxic

activity[J].Heterocycles,2015,91:1187-1197.
22



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Li SS,et al.Seven new triterpenoids from the aerial parts of /lex cornuta and protective effects against H,O»-
induced myocardial cell injury[J].Phytochem Lett,2015,14:178-184.

Li SS,et al. Three new triterpenoids isolated from the aerial parts of Jlex cornuta and protective effects against
H:0:-induced myocardial cell injury[J].Chin J Nat Medicines,2017,15:115-120.

Lee SY,et al.Four new triterpenes from /lex cornuta Lindley[J].Can J Chem,2013,91:382-386.

Zhou SX et al.Flavonoids from the leaves of Ilex cornuta[J].Chin J Nat Medicines,2012,10:84-87.

Kang YF,et al.Secondary metabolites from the leaves of llex Cornuta[J].Chem Nat Compd+,2014,50:355-356.
Mao CM,et al.Chemical constituents in stems of Ilex cornuta[J].Chin Tradit Herb Drugs( " %
24),2016,47:891-896.

Chen CY,et al.Secondary metabolites from the stems of llex cornuta[J].Chem Nat Compd+,2018,54:617-618.
Wei JF,et al.Volatile constituents from leaves of Illex cornuta Lindl by head-space solid micro-
extraction,coupled with GC-MS[J].Nat Prod Res Dev(RSR =¥t 7t 51 %),2013,25:355-357.

Wang Wlet al. GC-MS analyze on chemical components of essential oil from Zlex cornuta Lindl . et
Paxt. leaves extracted by supercritical CO; fluid and steam distillation[J].J Guizhou Norm Univ:Nat Sci( 5t
PTG K 5540 H FHIR),2016,34:89-93.

Wei JEet al.Analysis of volatiles in the male flower of llex cornuta by HS-SPME-GC-MS[J].Chem Nat
Compd+,2013,49:367-368.

Wang G,et al.Biological activities and chemistry of triterpene saponins from medicago species:an update
review[J].Evid-based Complement Alternat Med,2021,2021:6617916.

Aikeremu B,et al.Research progress on bioactivity of total flavonoids in Cyperus esculentus
L.leaves[J].Cereals Oils(fR & 57H/I§),2021,34:21-22.

Zhang J et al.Chemical composition,in vitro anti-tumor activities and related mechanisms of the essential oil
from the roots of Potentilla discolor[J].Ind Crops Prod,2018,113:19-27.

Issa M,et al.Appraisal of phytotoxic,cytotoxic and genotoxic potential of essential oil of a medicinal plant
Vitex negundo[J].Ind Crops Prod,2020,145:112083.

Yakhlef G,et al.Chemical composition and insecticidal,repellent and antifungal activities of essential oil of
Mentha rotundifolia(L.) from Algeria[J].Ind Crops Prod,2020,158:112988.

Liu KN,et al.Study on supercriyical CO: extraction of ursolic acid from leaves of llex cornuta[J].Northwest
Pharm J(Fadk 25228 ),2013,28:472-475.

Li YZ,et al.Optimization of extraction process of total triterpenoids from leaves of llex cornuta[J].J Chin Med
23



37

38

39

40

41

42

43

44

45

46

47

48

49

50

Mater(7F2544),2013,36:2042-2044.

Zhao LY,et al.Optimization of extraction process and antioxidant activity of total saponins from llex cornuta
by response surface methodology[J].J Jiangsu Agric Sci({L#r A Mk} %2),2017,45:205-209.

Wang CQ,et al.Determination of ursolic acid and oleanolic acid in leaves of llex cornuta by different
processing methods by reversed-phase high performance liquid chromatography[J].J Gansu Coll Univ Tradit
Chin Med(H 7 # & 2Bt 54),2014,31:21-23.

Wang CQ,et al.Simultaneous determination of four triterpenoids in the leaves of llex cornuta at different
harvest time by HPLC[J].Tradit Chin Drug Res Clin Pharmacol(H #7245 5 Il K 24 #E),2020,31:1092-1096.
Zhou GL,et al.Content determination of total saponins in Folium Ilicis Cornutae from different area[J].J
Hunan Univ Chin Med (3 B H = 2 K 22 5:4),2010,30:33-35.

Li YZ,et al.The extraction and determination of rutinin the leaves of Ilex cornuta[J].J Jining Med Univ(&f T
%% 2= B 24 41),2014,37:88-90.

Li YZet al.Optimization of the extraction technology of total flavonoids from the fruits of Ilex
cornuta[J].China Pharm(+ [ 24 55),2014,25:238-240.

Li YZ,et al.Determination of rutin and quercetin in Ilex cornuta Lindl.et Paxt.[J].J Jining Med Univ(F% 725 2%
B %41),2015,38:96-98.

Nie LY,et al.Simultaneous determination of isorhamnetin-3-O-f-D-glucoside and formononetin in extract of
leaves of Ilex cornuta by HPLC[J].J Pharm Res(Zj 21 71),2017,36:142-144.

Rasheed H,et al.Genetic diversity and health properties of polyphenols in potato[J].Antioxidants,2022,11:603-
619.

Li YZ,et al.Study on the antibacterial and antioxidant activity of extracts from different parts of llex cornuta
by different solvents[J].China Pharm( [€ %] /53),2015,26:1776-1778.

Zhang JM,et al.Preliminary study on methanol crude extract from stems and leaves of llex cornuta and its
antibacterial activity[J].J Yangtze Univ(Nat Sci Edit)(KIT k2224 CEHARAR) ),2019,16:58-62.

Yu SJ,et al.Structural characterization and biological evaluation of chemical constituents from Ilex
cornuta[J].J Asian Nat Prod Res,2020,22:316-328.

Lin C,et al.Study on the mechanism of two solvent extracts of llex cornuta leaves inhibiting candida[J].Chin J
Pathophysiol(H [ 9 #E A= #E 24 7£),2005,21:1653-1654.

Li JS,et al.Study on the antibacterial mechanism of mixed essential oil of Melaleuca alternifolia[J].] G S T(4%

24



51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

0 R14%),2022,24:11-13.

Zhou C,et al.Chemical composition,antibacterial activity and study of the interaction mechanisms of the main
compounds present in the Alpinia galanga rhizomes essential oil[J].Ind Crops Prod,2021,165:113441.

Hu W.et al.Antibacterial activity and mechanism of Litsea cubeba essential oil against methicillin-resistant
Staphylococcus aureus(MRSA)[J].Ind Crops Prod,2019,130:34-41.

Nunes CR,et al.Plants as sources of anti-inflammatory agents[J].Molecules,2020,25:3726-3748.

Ma L,et al.Research progress on chemical constituents,pharmacological activities and clinical application of
Euphorbia kansui[J].Nat Prod Res Dev(RAF= i 75 5 T K),2022,34:699-712.

Kim J,et al.In vitro anti-inflammatory activity of llex cornuta extract mediated by inhibition of extracellular
signal-regulated kinase phosphorylation[J].J Med Food,2017,20:981-988.

Li YH,et al.Chemical constituents from the leaves of [Ilex cornuta and their anti-osteomyelitis
activities[J].Chin Tradit Pat Med(H i%£4),2022,44:1161-1166.

Bonaterra GA,et al.Anti-inflammatory effects of Phytodolor®(STW 1) and components(poplar,ash and
goldenrod) on human monocytes/macrophages[J].Phytomedicine,2019,58:152868.

Ferrante C,et al.Phenolic content and antimicrobial and anti-inflammatory effects of Solidago virga-aurea,
Phyllanthus ~ niruri,  Epilobium  angustifolium,  Peumus  boldus, and  Ononis  spinosa
extracts[J].Antibiotics,2020,9:783-804.

Vogas RS,et al.Evaluation of the anti-inflammatory potential of Solidago microglossa(Armica-brasileira) in
vivo and its effects on PPARy activity[J].An Acad Bras Cien,2020,92:¢20191201.

Liu C,et al. Antio-tyrosinase and antioxidant activities of Ilex cornuta leaves extract[J].Nat Prod Res Dev( K54
FEPI 7 5 FF %),2018,30:114-119.

Yan Y,et al. Antioxidant and cardioprotective effects of llex cornuta on myocardial ischemia injury[J].Chin J
Nat Medicines,2017,15:94-104.

Tian JY,et al.Extraction,purification,monosaccharide analysis and antioxidant characteristics of polysaccharide
from Ilex cornuta fruits[J].J Gansu Agric Univ(H 7R & K22 24K), 2022,57:192-200.

Hu JLet al.Optimization of ultrasonic-assisted extraction of polyphenols from [llex cornuta flowers by
response surface methodology and its antioxidant activity[J].Cereals Oils(¥ & 5 §),2022,35:98-103.
Zhang XD.,et al.Effects of llex cornuta aqueous extraction blood lipid level and antioxidant activity in
hyperlipidemia rats[J].Northwest Pharm J(#t-b 255222 i),2021,36:769-774.

Kashyap Pjet al.Functionality of apigenin as a potent antioxidant with emphasis on bioavailability,
25



66

67

68

69

70

71

72

73

74

75

76

71

78

79

metabolism,action mechanism and in vitro and in vivo studies:a review[J].J.Food Biochem,2022,46:13950.
Yang M,et al.Recent developments in Moringa oleifera Lam polysaccharides:a review of the relationship
between extraction methods,structural characteristics and functional activities[J].Food Chem
X,2022,14:100322-100334.

Vuolo MM,et al.Phenolic Compounds:Structure,Classification,and Antioxidant Power[M]//Bioactive
Compounds. Cambridge: Woodhead Publishing,2019:33-50.

Santos-Sanchez NFet al.Antioxidant compounds and their antioxidant mechanism[M]//eds Shalaby E, et al.
Antioxidants,2019:1-29.

Wen BY,et al.Effect of aqueous extract of Ilex cornuta leaves on acute alcoholic liver injury in mice[J].Diet
Sci(PR &AL 4#),2017,22:289.

Tajiri A,et al.Clinical features of superficial esophagus squamous cell carcinoma according to alcohol-
degrading enzyme ADH1B and ALDH2 genotypes[J].J Clin Gastroenterol,2022,57:630-639.

Liu JR,et al.Lignans from Leonuri Fructus and their hepatoprotective effects[J].Nat Prod Res Dev(K 4R =4
W5 57 %),2022,34:1699-1706.

Wang HT,et al.Influence of liex cornuta extracts on constructive metabolism of cholesterol in high-fat
mice[J].China ] Mod Med(H E IR R 544 7£),2016,26:1-5.

Zeng QFet al.Impact of holly leaf extract on lipid metabolism and hemorheology in hyperlipidemia
rats[J].China Pharm(H [ 2i1),2016,19:631-633.

Liu W,et al. Hypoglycemic effect and mechanism of total alkaloids of Sophora alopecuroides L.[J].Nat Prod
Res Dev(RAA =M A5 %),2021,33:1991-1997.

Liu MF,et al.Preventive effect of Illex cornuta aqueous extract on obese mice and its effects on adipose
differentiation[J].Chin J Pathophysiol(H [E] 77 2 A4F 3 42 £),2020,36:899-905.

Oh KK,et al.Network pharmacology study to interpret signaling pathways of Ilex cornuta leaves against
obesity[J].Processes,2021,9:1106-1129.

Li SS,et al.New triterpenoid saponins from Ilex cornuta and their protective effects against H>O»-induced
myocardial cell injury[J].J Agric Food Chem,2014,62:488-496.

Yu DH,et al.Triterpenoid saponins from llex cornuta protect H9¢2 cardiomyocytes against H>O»-induced
apoptosis by modulating £z42 phosphorylation[J].J Ethnopharmacol,2020,269:1-32.

Long SK,et al.Investigation the mechanism of anti-cancer potential of Gouguye(Ilicis Cornutae Folium) based

26



on network pharmacology and molecular docking[J].J Hunan Univ Chin Med( 3] Fd " & %) K % 2%

#%),2021,41:431-438.

80 Zhang Z,et al.Flavonoids of Rosa rugosa Thunb.inhibit tumor proliferation and metastasis in human
hepatocellular carcinoma HepG2 cells[J].Food Sci Hum Wellness,2022,11:374-382.

81  Zhang Q,et al. Anti-tumor alkaloids from Peganum harmala[J].Phytochemistry,2022,197:113107.

82  Wang X,et al.Investigation of the possible mechanism of two kinds of sterols extracted from Leucocalocybe
mongolica in inducing HepG2 cell apoptosis and exerting anti-tumor effects in H22 tumor-bearing
mice[J].Steroids,2020,163:108692.

83  Zhao H,et al.Ursolic acid suppresses colorectal cancer by down-regulation of wnt/#-catenin signaling pathway
activity[J].J Agric Food Chem,2023,71:3981-3993.

84  Wang Q,et al.Hyperoside:A review on its sources,biological activities,and molecular mechanisms[J].Phytother
Res,2022,36:2779-2802.

Wk F: 2023-03-10 B HM:

RE&UH: HEBRRIEESN EBE (82073912) ;
*BIE/EH Tel: (0512) 65882089; E-mail: liuyanli@suda.edu.cn, wangtaoyun@usts.edu.cn

27



	1 化学成分
	2 提取与检测方法
	2.1 三萜皂苷类成分提取工艺及检测方法
	2.2 挥发油类成分提取工艺及检测方法
	2.3 黄酮类成分提取工艺及检测方法

	3 药理活性
	3.1 抗菌作用
	3.2 抗炎作用
	3.3 抗氧化作用
	3.4 护肝作用
	3.5 降血糖血脂作用
	3.6 抗肥胖作用
	3.7 心血管保护作用
	3.8 抗肿瘤作用

	4 结语与展望

